The temperature dependence of stress-induced leakage current has been investigated to quantitatively clarify the relationship between stress-induced leakage current and electron trap generation. It has been found for the first time that the activation energy of the appearance of stress-induced leakage current agrees well with that of electron trap generation.
Introduction 15
The suppression of stress-induced leakage current is a key issue to obtain a reliable thin gate oxides in Si MOS devices. The critical energy for appearance of stress-induced leakage current [1] a,grees well with that of electron trap generation [2] . A qualitative study concerning the relation between stress-induced leakage current and trapping electron in SiOz has already been reported [3] . In the present work, in order to quantitatively clarify the relation between stressinduced leakage current and electron trap generation, we focus on the temperature dependence of stressinduced leakage current. As a result, it has been clarified that the activation energy of stress-induced leakage current agrees well with that of trap generation rate.
Results and Discussion
The devices used in this study were 100 x 100pm n-channel MOSFETs. The gate oxide thickness of 5.8 nm was chosen to eliminate oxide charge trapping. The gate oxide was grown in dry 02 ambient at 800"C. The stress-induced leakage current density (Jf t) was defined as the increased component at the gate volt age Vn where the gate cnrrent density was ,x I ""'t"""-""""1' To discuss quantitatively the dependences of stressiog temperature and stressing current density on stress-induced leakage current, we measured the stress-induced leakage current at various temperatures under the condition that stressing temperature is equal to measurement temperature (Fig. 3) .
The strong temperature dependence of stress-induced leakage current is shown irrespective of stressing cttrrent density and of injected-electron fluence. Figure 4 shows the increased component of stress-induced leak- tron trap generation have a common origin.
In order to quantita.tively discuss the mechanism of electron trap generation which acts as tunneling sites for stress-induced leakage current, we measured stress-induced leakage current as functions of stress current density and of injected-electron fluence. In order to obtain the stressing current density dependence of stress-induced leakage cutrent, Jf" was plotted as a function of stressing current density (Fig. 6 ). As shown in Fig. 6 , stress-induced leakage current increases rapidly at high stressing current density. This is because there is a threshold energy for the tunneling-sites generation which contributes to stress-induced leakage current [1] 
